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NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  th^s  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  non- 
emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 

The  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 

I.D.  NO. 


N.Y.  59 
N.Y.  4 
N.Y.  45 
N.Y.  418 
N.Y.  685 
N.Y.  6 
N.Y.  421 
N.Y.  39 
N.Y.  509 
N.Y.  66 
N.Y.  397 
N.Y.  708 
N.Y.  332 
N.Y.  338 
N.Y.  33 


NAME  OF  DAM 

Lower  Warwick  Reservoir  Dam 
Salisbury  Mills  Dam 
Amawalk  Dam 
Jamesville  Dam 
Colliersville  Dam 
Delta  Dam 
Oneida  City  Dam 
Croton  Falls  Dam 
Chadwick  Dam  (Plattenkill) 
Boyds  corner  Dam 
Cranberry  Lake  Dam 
Seneca  Falls  Dam 
Lake  Sebago  Dam 
Indian  Brook  Dam 
Lower (S)  Wiccopee  Dam  (Lower 
Hudson  W.S.  for  Peekskill) 
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NANEN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Pocantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Outlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  oonnote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recomrrendat ions  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 


Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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Name  of  Dam:  Seneca  Falla  Oam 

State  Located  New  York 
County  Located  Seneca 
Stream  Seneca  River 
Date  of  Inspection  June  5t  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Seneca  Falls  Dam  appears  to  be  in  good  condition  and  is  well 
maintained.  No  significant  deficiencies  were  noted  during  the  visual 
inspection.  However,  based  on  the  hydrologic  analysis,  the  Probable 
Maximum  Flood  (PMF)  would  cause  overtopping  of  the  dam  by  about  7 
feet.  The  concrete  structures  might  withstand  overtopping,  but  severe 
damage  or  failure  of  the  earth  embankments  would  be  expected. 

Results  of  the  hydrologic/hydraulic  analysis  indicate  that  the  dam  would 
be  overtopped  by  all  floods  exceeding  approximately  11  per  cent  of  the 
PMF;  therefore,  the  spillway  can  be  considered  "seriously  inadequate" 
as  cited  in  Engineering  Technical  Letter  No.  1110-2,  January  25,  1978. 
A detailed  hydrologic/hydraulic  analysis  of  the  PMF  is  recommended  to 
be  done  immediately  for  this  structure,  taking  into  acccount  the  effects 
of  alternative  operational  procedures,  and  including  the  effects  of 
Seneca  Lake  and  upstream  regulating  structures  on  the  flood  wave.  If 
the  results  of  the  analysis  confirm  that  the  dam  cannot  pass  at  least  one 
half  of  the  PMF  without  overtopping,  remedial  measures  should  then  be 
recommended.  In  the  interim  period,  around-the-clock  surveillance 
should  be  provided  during  periods  of  high  flow,  and  a contingency  plan 


The  steel  bars  blocking  the  ogee  crest  spillway  (See  Figure  3)  should  be 
removed  to  increase  the  discharge  capacity.  The  additional  head  for 
the  turbines  can  be  maintained  without  the  loss  of  discharge  capacity  by 
installing  flashboards  or  Bascule-type  gates  for  the  entire  length  of  the 
spillway.  ' 1 1 ' / 
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1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in  accordance 
with  contract  9 1467-021  between  O'Brien  and  Gere  Engineers,  Inc.,  and 
the  New  York  State  Department  of  Environmental  Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is  to 
evaluate  the  structural  Bnd  hydraulic  condition  of  the  Seneca  Falls 
Dam  and  appurtenant  structures,  and  to  determine  if  the  dam 
constitutes  a hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION 

a.  Description  of  Dam  and  Appurtenances  - (from  informa- 
tion provided  by  the  New  York  State  Department  of  Transportation) 

The  Seneca  Falls  Dam  is  located  on  the  Seneca  River  at  Seneca  Falls, 

New  York.  The  reach  of  the  Seneca  River  between  Cayuga  Lake  and 
Seneca  Lake,  also  called  the  Cayuga  and  Seneca  Canal,  is  controlled  by 
locks. 

The  dam  is  an  integrated,  concrete  qravity  and  earth  embank- 
ment structure  (See  Figure  2)  including: 

1)  a concrete  gravity  section 

2)  a concrete  ogee  spillway  section 

3)  a lock  system 

4)  two  earth  embankments 

The  concrete  gravity  section  is  about  70  feet  hlqh  and  is  provided 
with  four  gated  outlets  located  approximately  54  feet  below  the  top  of 
dam.  The  gates  can  be  operated  either  electrically  or  manually  from 
the  top  of  dam.  According  to  the  available  drawings,  Figures  4 through 
7,  the  outlet  openings  are  5 feet  horizontal  by  7 feet  vertical,  and  are 
spaced  at  14  feet  horizontally. 
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The  concrete  spillway  discharge  capacity  has  been  drastically 
reduced  by  the  installation  of  a permanent  barrier.  Narrow  stoplog 
controlled  openings  have  been  provided  at  each  end  of  the  spillway  to  be 
used  as  trash  sluices  (See  Figure  3). 

Cayuga  and  Seneca  Canal  Locks  number  2 and  number  3 (C/S  2 
and  C/S  3)  are  located  on  the  south  side  of  the  river.  The  locks  are 
constructed  in  series,  and  provide  a vertical  lift  of  49  feet. 

The  powerhouse,  owned  and  operated  by  New  York  State  Gas  and 
Electric,  is  located  on  the  north  end  of  the  Dam.  According  to  the 
powerhouse  foreman,  each  of  the  four  2,500  KVA  turbines  has  a 
discharge  capacity  of  about  500  cubic  feet  per  second  (cfs).  The 
foreman  also  stated  that  operation  of  the  turbines  can  drain  the 
reservoir  in  24  hours. 

Earth  embankments  are  located  between  the  south  abutment  and 
lock  number  3,  and  between  the  north  abutment  and  the  powerhouse. 

The  dam  is  jointly  owned  and  operated.  The  New  York 
Department  of  Transportation  is  responsible  for  all  features  to  the 
south  of  the  spillway.  New  York  State  Gas  and  Electric  is  responsible 
for  the  spillway,  the  powerhouse,  and  the  north  embankment. 

b.  Size  Classification  - The  maximum  structural  height  of 
the  dam  is  about  70  feet,  and  the  storage  volume  to  the  top  of  dam  is 
estimated  at  6,000  acre-feet.  Therefore,  the  dam  is  in  the  intermediate 
size  category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

c.  Hazard  Classification  - The  community  of  Lehigh  Valley 
Junction  is  located  about  2 miles  downstream  of  the  Seneca  Falls  Dam. 
The  community  is  set  in  the  low  lying  area  adjoining  the  western  fringe 
of  the  Montezuma  Marsh  National  Wildlife  Refuge.  Failure  of  the  Dam 
could  result  in  loss  of  life  and  could  cause  considerable  damage  to 
Lehigh  Valley  Junction,  halt  operation  of  the  Cayuga  and  Seneca  Canal, 
and  flood  a portion  of  the  wildlife  refuge.  Therefore,  the  dam  is  in  the 
high  hazard  category  as  defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams. 

1.3  PERTINENT  DATA  (from  information  provided  by  the  New  York 
State  Department  of  Environmental  Conservation,  the  New  York  State 
Department  of  Transportation,  and  United  States  Geological  Survey 
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quadrangle  sheets) 


a.  Drainage  Area  - The  drainaqe  area  upstream  of  the  dam  is 
about  850  square  miles.  Sbout  770  square  miles  of  the  drainage  area 
contribute  runoff  to  Seneca  Lake. 

b.  Discharges  - No  discharqe  records  were  made  available 
for  this  site.  The  four  2,500  KVA  turbines  have  a combined  discharge 
capacity  of  about  2,000  cfs.  The  combined  discharge  capacity  at 
normal  pool  for  the  four  gated  outlets  was  computed  to  be  about  4,200 
cfs.  For  emergency  conditions,  flow  can  be  augmented  through 
operation  of  gates  in  the  lock  system. 

c*  Reservoir  Data  (Storage  Volumes  based  on  assumptions 
noted  on  page  A 16) 

Normal  Operating  Pool  (Elevation  430.5) 

Lenqth  - 4.5  miles 
Area  - 147  acres 
Volume  - 5,500  acre-feet 

Top  of  Dam  (Elevation  434.0) 

Length  - 4.5  miles 
Area  - 163  acres 
Volume  - 6,000  acre-feet 

Maximum  Pool  (PMF-Elevation  441.0) 

Length  - 4.5  miles 
Area  - 250  acres 
Volume  - 8,300  acre-feet 

d.  Dam  Data 


Type  - concrete  gravity  and  earth  embankment 

Length  - 450  feet  (approximate) 

Height  - 71  feet  (maximum) 

Top  Width  - 23  feet  (qravity  section)  and  20  feet  (earth 
embankments) 

Embankment  side  slopes  - Variable  from  about  2:1 
(horizontal  to  vertical)  to  1:1 

Zoning,  impervious  core,  cutoff,  qrout  curtain  - no 
information  available 


-3- 


8.  Spillway 

Type  - concrete  overflow  (See  Figure  3) 

Length  of  weir  - 50  feet 

Crest  elevation  - 427.5  feet  MSL 

Gates  - none 

. . i’  Engineering  Data  - The  information  available  for  review 
of  the  Seneca  Falls  Dam  included: 

1)  Foundation  Plan  & Section  of  Dam  2 

2)  Plan  and  Elevation  of  Dam  2 

3)  Plan  and  Elevation  of  Lock  2 

4)  Plan  and  Elevation  of  Lock  3 

1*4  OPERATING  AND  MAINTENANCE  PROCEDURES 

a.  Operation  - Powerhouse  operation  provides  for  generation 
of  power  during  peak  load  periods.  The  spillway  barrier  was  constructed 
to  provide  additional  head  for  the  turbines.  The  lock  system  is  utilized 
as  part  of  the  New  York  State  inland  waterway  system.  According  to 
operating  personnel,  the  locks  are  operated  on  the  average  of  once  an 
hour.  A complete  operating  cycle  requires  approximately  20  minutes. 

b*  Maintenance  of  Dam  and  Operating  Facilities  - The  lock 
system  and  non-overflow  qravity  section  have  recently  undergone  an 
extensive  program  of  concrete  resurfacing.  All  qatos,  controls,  and 
power  systems  have  been  replaced  or  modernized.  The  lock  system  is 
inspected  twice  annually.  According  to  the  powerhouse  foreman, 
maintenance  is  performed  on  an  "as  needed  basis." 

c’  Flood  Warning  System  - Operating  personnel  stated  that 
no  flood  warning  system  has  been  established. 


2.1  FINDINGS 

a.  General  - The  field  inspection  of  the  Seneca  Falls  Dam 
took  place  on  June  5,  1978.  The  sky  was  partly  cloudy  and  the 
temperature  was  about  55  degrees  during  the  inspection.  No  under- 
water areas  were  Inspected. 

b.  Dam  - The  Seneca  Falls  Dam  consists  of  a series  of 
connected  structures  (See  Figure  2).  The  south  embankment  extends 
from  the  south  abutment  to  the  south  wall  of  the  upper  lock.  A 
concrete  retaining  wall  Is  constructed  along  the  upstream  face  of  the 
embankment  from  the  lock  wall  for  a distance  of  about  50  feet.  The 
depth  of  the  concrete  wall  could  not  be  determined.  Stone  riprap 
covers  the  upstream  slope  of  the  embankment  for  the  remainder  of  its 
length.  The  upstream  slope  on  this  portion  of  the  embankment  is  about 
2*1  (horizontal  to  vertical).  The  downstream  slope  of  the  embankment 
Is  about  2*1  for  approximately  15  feet,  followed  by  a wide  earth  fill 
area.  The  top  of  the  embankment  1s  a gravel  roadway  to  the  lock 
control  building,  which  la  adjacent  to  the  lock  wall.  The  embankment  is 
grass  covered  and  appears  to  be  stable,  due  In  part  to  the  wide  fill  zone 
on  the  downstream  side. 

The  lock  structures  (See  Figures  4 and  5)  appear  to  he  in 
excellent  condition.  Operating  personnel  stated  that  extensive  remedial 
work  on  the  lock  structures  was  completed  in  November,  1977. 
According  to  Mr.  Michael  LaVere,  lock  operator,  the  top  6 to  12  inches 
of  concrete  was  removed  from  all  of  the  lock  structures,  followed  by 
resurfacing.  Viewing  the  north  lock  wall  from  the  concrete  gravity 
section  of  the  dam,  some  of  the  older  concrete  of  the  wall  was  observed 
to  be  exposed  below  the  extent  of  resurfacing.  Some  aggregate  is 
exposed,  but  the  concrete  appears  to  be  in  good  condition.  All  steel 
walkways,  railings,  and  structures  have  been  recently  painted.  The  lock 
system  was  operated  during  the  Inspection  visit,  and  was  found  to  be  in 
excellent  condition.  The  lock  gates  can  be  operated  from  any  of  three 
control  panels  located  on  the  south  walkway,  or  from  the  control 
building. 

The  concrete  gravity  non-overflow  section  of  the  dam  abuts  the 
north  wall  of  the  lock  structure.  Electrical  operating  assemblies  for  the 
four  gated  outlets  are  located  on  the  top  of  the  gravity  section.  The 
assemblies  are  provided  with  hand  wheels  for  manual  operation  of  the 
gates.  The  gates  were  not  operated,  but  they  appear  to  be  well 
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maintained.  At  the  (unction  of  the  non-overflow  section  end  the  lack 
welt,  tome  deterioration  of  the  surface  concrete  was  observed,  but  It 
appeared  to  extend  only  one  or  two  Inches.  The  downstream  surface  of 
the  non-overflow  section  appears  to  have  been  resurfaced,  but  not  as 
recently  as  the  resurfacin')  of  tht  locks.  Near  the  center  of  the  non- 
overflow  section,  the  qrouted  surface  appears  to  have  lifted  from  the 
downstream  face  laavlnq  about  an  fl  foot  horizontal  crock.  The  crack  Is 
about  TO  feet  below  the  top  of  dam.  The  top  of  the  non-overflaw 
section  has  been  recently  resurfaced. 

The  concrete  spillway  1s  located  between  the  non-overflow 
section  and  the  powerhouse.  A steel  beam  clear-span  serviceway 
bridqes  the  spillway.  The  spillway  Is  blocked  except  for  narrow  stoploq 
controlled  openlnqs  at  each  end,  used  for  dtscharqlnq  debris  over  tho 
dam  (See  Flqure  3).The  concrete  surface  of  the  spillway  appears  to  be  In 
qood  condition.  No  cracklnq  or  apalllnq  of  the  concrete  was  detected. 

The  powerhouse  Is  a massive  concrete  structure  with  a brick 
superstructure.  A walkway  at  the  upstream  side  of  the  powerhouse 
appears  to  have  been  resurfaced  with  macadam  recently.  The  concrete 
trash  rock  supports  have  also  been  recently  resurfaced.  A concrete 
retalnlnq  wall  extends  about  73  feet  downstream  of  tho  powerhouse. 
The  wall  Is  badly  spalled  and  cracked,  especially  at  the  downstream  end. 
Weep  holes  wore  observed  In  the  retalnlnq  wall  about  midway  from  the 
powerhouse  to  the  end  of  the  wall.  About  one  qallon  per  minute  of 
clear  water  was  diacharqlnq  from  a weep  hole  at  the  base  of  the  wall. 
The  weep  holes  at  about  13  feet  and  at  about  Ml  feet  above  the 
taklwater  pool  were  dry. 

The  north  embankment  extends  from  the  powerhouse  to  the  north 
abutment.  A concrete  retalnlnq  wall  Is  constructed  at  the  upstream 
side  of  tl.j  earth  embankment.  Tho  helqht  of  the  wall  could  not  he 
determined  durlnq  the  Inspection.  The  downstream  slope  of  the 
embankment  appears  to  be  very  steep  (about  lill,  and  is  heavily  covered 
with  brush  and  weeds.  Tie*  steep  slope  extends  about  13  feet  vertically 
from  the  top  of  dam.  At  this  point,  a wide,  nearly  horizontal,  fill  area 
extends  for  about  '0  feet  to  the  natural  valley  slope.  A stone  and 
masonry  qutter,  constructed  next  to  the  powerhouse  retalnlnq  wall, 
provides  a drainaqe  path  for  the  embankment  and  fill  area. 
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SECTION  3 - HYPROLOr.V  AND  HYDR AUL  1C S 


The  Probable  Maximum  Flood  (PMF)  was  calculated  from  the 
Probable  Maximum  Precipitation  usinq  standard  reduction  factors.  The 
flood  hydroqrnph  was  constructed  from  the  Snyder  unit  hydrograph. 
Values  of  the  Snyder  coefficients  were  chosen  to  account  for  the 
attenuating  and  laqqinq  effects  of  Seneca  Lake  on  the  hydrnqraph.  The 
PMF computations  Included  herein  are  necessarily  a simplification  of  the 
complex  hydroloqic  and  hydraulic  characteristics  of  the  basin.  A 
detailed  hydroloqlc/hydraulic  analysis  considering  all  operating  alterna- 
tives end  hydroloqic  conditions  is  beyond  the  scope  of  a Phase  I Report. 

Flood  routing  was  performed  assuming  the  gated  outlets  to  be 
open  and  the  turbines  to  be  in  operation.  Weir  flow  was  assumed  across 
the  entire  structure  for  reservoir  surface  elevations  hiqher  than  the  top 
of  dam.  The  peak  outflow  for  the  PMF  was  calculated  to  be  about 
S4,n0l)  cfs.  This  corresponds  to  a maximum  water  surface  elevation 
approximately  7 feet  above  the  top  of  dam  (Elevation  Ml.Ol.  Results  of 
the  hydrologic/hydraulic  analysis  indicate  that  the  dam  would  be 
overtopped  by  all  floods  exceeding  approximately  11  per  cent  of  the 
PMF. 

The  reservoir  volume  was  calculated  based  on  assumptions  noted 
on  page  A16.  The  powerhouse  foreman  stated  that  the  reservoir  has 
been  emptied  in  one  day  by  operating  all  four  turbines. 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  VISUAL  OBSERVATIONS  AND  STABILITY  ANALYSIS 


Stability  analyses  were  performed  on  both  the  non-overflow  and 
the  spillway  sections  of  the  Seneca  Falls  Dam,  assuming  each  structure 
acting  independently  with  no  consideration  given  to  additional  lateral 
support  from  the  adjoining  structures. 

Review  of  the  stability  analysis  for  the  non-overflow  section 
indicates  that  adequate  factors  of  safety  are  present  and  that  the 
foundation  reaction  is  in  the  middle  third  of  the  base  for  all  conditions 
analyzed,  except  the  PMF.  For  this  condition,  the  location  of  the 
foundation  reaction  is  outside  of  the  middle  third  of  the  base. 

Review  of  the  stability  analysis  for  the  spillway  section  indicated 
that  satisfactory  factors  of  safety  are  present  only  for  the  normal  pool 
condition.  Higher  pool  elevations  and  ice  loading  conditions  cause  the 
resultant  of  forces  to  fall  outside  the  middle  third  of  the  base. 

The  stability  of  both  the  non-overflow  section  and  the  spillway 
section  would  be  enhanced  if  adequate  bond  exists  between  the  spillway 
and  the  powerhouse,  and  between  the  non-overflow  section  and  the  lock 
wall.  An  analysis  that  would  include  all  structural  aspects  relating  to 
the  powerhouse,  and  lock  structure  is  beyond  the  scope  of  a Phase  I 
Report. 

No  information  was  available  on  the  design,  composition,  or 
construction  of  the  earth  embankments.  Therefore,  no  assessment  of 
the  stability  of  these  structures  could  be  made. 

4.2  GEOLOGY  AND  SEISMIC  STABILITY 


The  Seneca  Falls  Dam  is  located  within  the  Erie-Ontario 
physiographic  province,  a relatively  low,  flat  area  bordering  Lake  Erie 
and  Lake  Ontario.  This  simple  erosional  topoqraphy  is  modified  by 
glacial  drift  in  the  form  of  drumlins,  shoreline  deposits,  and  recessional 
moraines.  Bedrock  in  the  vicinity  of  the  Seneca  Falls  Dam  is  a thinly 
bedded  Silurian  dolomitic  shale.  Relatively  flat  bedded  outcroppings  of 
bedrock  were  visible  along  the  north  abutment.  The  dam  is  located  in 
Seismic  Risk  Zone  2 of  the  Seismic  Risk  Map  of  Contiguous  States.  No 


r. 


earthquake#  of  significant  magnitude  have  been  recorded  within  50 
miles  of  this  structure.  Review  of  the  stability  analyses  for  the  non- 
overflow and  spillway  sections  of  the  dam  for  the  recommended 
earthquake  acceleration  of  .05g  indicates  that  the  stability  require- 
ments of  Chapter  4 of  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  are  met. 


SECTION  5 - ASSESSMENT /REMEDIAL  MEASURES 


5.1  ASSESSMENT 


The  Seneca  Falls  Dam  is  well  maintained.  However,  when 
analyzed  independent  of  the  lateral  support  offered  by  the  lock 
structure  and  the  powerhouse,  the  non-overflow  and  spillway  sections  of 
the  dam  may  not  be  able  to  provide  an  adequate  margin  of  safety  when 
subjected  to  extreme  loading  conditions.  (See  Stability  Analyses  in  the 
Appendix).  No  significant  deficiencies  were  noted  durinq  the  visual 
inspection  of  the  earth  embankments.  Further  assessments  relating  to 
the  stability  of  the  embankments  is  beyond  the  scope  of  the  Phase  I 
Report. 

The  PMF  was  found  to  overtop  the  structure  by  about  7 feet. 
The  maximum  discharqe  of  6,400  cfs  without  overtopping  is  equivalent 
to  approximately  11  per  cent  of  the  PMF;  therefore,  the  spillway  can 
be  judged  seriously  inadequate.  It  is  possible  that  the  concrete 
structures  could  withstand  overtopping  by  7 feet,  but  severe  damage 
and  possible  failure  of  the  earthen  sections  would  be  expected. 

5.2  REMEOIAL  MEASURES 


a.  Detailed  Investigations  - A detailed  hydrologic/hydraulic 
analysis  of  the  t^M^  is  recommended  to  be  done  immediately,  takinq 
into  consideration  the  effects  of  alternative  operational  procedures,  and 
including  the  effects  of  Seneca  Lake  and  upstream  regulating  structures 
on  the  flood  wave. 

b.  Remedial  Measures  - The  steel  channel  bars  shown  in 
Figure  3 should  be  removed  to  provide  an  additional  means  of  discharqe. 
The  entire  length  of  the  weir  could  be  provided  with  flashboards  or 
Bascule-type  gates  to  maintain  the  added  head  to  the  turbines  without 
sacrificing  discharge  capacity. 

If  the  results  of  the  recommended  detailed  investigation 
confirms  that  *'he  dam  cannot  pass  at  least  one  half  of  the  PMF,  the 
spillway  should  be  considered  seriously  inadequate  and  remedial 
measures  should  then  be  recommended. 
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